Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.003 Å; R factor = 0.034; wR factor = 0.098; data-to-parameter ratio = 11.8. organic compounds o2926 Patel et al.
The title compound, C 19 H 19 ClO 5 , is a chloro derivative of a biologically significant chalcone family. The mean plane of the two substituted benzene rings are twisted by 55.33 (8) with respect to each other. An intramolecular C-HÁ Á ÁCl hydrogen bond generates an S(5) graph-set motif. In the crystal, a bifurcated O-HÁ Á Á(O,O) hydrogen bond leads to an R 1 2 (5) graph-set motif and to the formation of zigzag chains propagating along the c-axis direction. A weakinteraction involving the methylphenyl rings [centroid-centroid distance = 3.8185 (10) Å ] and C-HÁ Á Á interactions also occur.
Related literature
For the biological activity of chalcones, see: Awasthi et al. (2009) ; Cheng et al. (2000) ; Echeverria et al. (2009) ; Szliszka et al. (2010) ; Yadav et al. (2010) ; Bhatia et al. (2009) ; Lahtchev et al. (2008) ; Yayli et al. (2006) ; Sivakumar et al. (2010) . For our studies on the synthesis and crystal structures of chalcones, see: Patel et al. (2007a,b) . For C-HÁ Á Á interactions, see: Malone et al. (1997) ; For standard bond lengths, see: Allen et al. (1987) . For hydrogen-bond motifs, see: Bernstein et al. (1995) . Table 1 Hydrogen-bond geometry (Å , ).
Experimental
Cg1 and Cg2 are the centroids of the C1-C6 and C11-C16 rings, respectively. 
Data collection: APEX2 (Bruker, 2008) ; cell refinement: SAINT (Bruker, 2008) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: PLATON (Spek, 2009) ; software used to prepare material for publication: publCIF (Westrip, 2010 
Comment
Chalcones, belonging to flavonoid family, synthesized or the natural one, displayed many interesting properties including antimalarial (Awasthi et al., 2009; Cheng et al., 2000) , anticancer (Echeverria et al., 2009 Szliszka et al., 2010 , antiinflammatory (Yadav et al., 2010) , antibacterial (Bhatia et al.,2009) , antifungal (Lahtchev et al.,2008) , antimicrobial (Yayli et al.,2006) and antioxidant (Sivakumar et al., 2010) activities. In the chemical structure, three carbon α -β unsaturated carbonyl system, the back bone of the open chain flavonoids, joins two aromatic rings. In view of the pharmacological importance of chalcones and in continuation of our interest on the synthesis and crystal structure determination of interesting class of heterocyclic compounds (Patel et al., 2007a,b) , we report here the synthesis and crystal structure of newly synthesized methoxy -chloro substituted C 19 H 19 ClO 5 chalcone derivative.
In the title compound, C 19 H 19 ClO 5 (I), two methoxy and one methyl groups present in one of the phenyl rings which is joined by a prop-2-en-1-one group to chloro -hydroxyl-methoxy substituted phenyl ring. Bond distances are at normal range (Allen et al., 1987) . The dihedral angle between the mean plane of the two benzene rings is 55.33 (8)° and the angle between the mean plane of prop-2-en 1-one group (C8\C9\O3\C10) and the mean plane of the Chloro phenyl ring (C1\C2\C3\C4\C5\C6) and methyl phenyl ring (C11\C12\C13\C14\C15\C16) are 21.85 (12)° and 34.09 (12)° respectively.
In terms of graph set analysis (Bernstein et al., 1995) , intra molecular interactions O1-H11···O2, C8-H8···O3 and C8 -H8···Cl1 generate three pseudo rings of S(5) graph set motifs (Fig. 2) . The O1-H11···O4 (-x + 1/2,-y + 1/2,z + 1/2) and O1-H11···O5 (-x + 1/2,-y + 1/2,z + 1/2) interactions form a pair of bifurcated donor bonds involving methoxy oxygen atoms O2 and O4 of the symmetry related molecule at -x + 1/2,-y + 1/2,z + 1/2 generating a ring of graph set motif R 1 2 (5) which form a zig -zag molecular chain running parallal to the [0 0 1] direction. This molecular arrangement facilitates in formation of a C-H···π interaction of type -III (Malone et al. (1997) ) involving the centroids of the methyl phenyl ring to methoxy carbon C7 via H72. Another C-H···π interaction of type -III involves methoxy carbon C18 via H18 to the centroid of chloro phenyl ring. The weak π-π stacked interaction involving the centroids of the methyl phenyl ring with Cg-Cg separation distance of 3.8185 (10) Å further contributes to the molecular packing ( Fig. 3 ).
Superimposed symmetry related molecules connected by trifurcated O-H···O hydrogen bonds, C-H···Cl, C-H···O and π-π interactions lined up parallel to [0 0 1] direction.
Experimental
Preparation of 1-(4, 5-dimethoxy-2-methyl-phenyl) ethanone (0.01 mole) and 2-chloro-3-hydroxy-4-methoxy benzaldehyde (0.01 mole) were dissolved in ethanol (40 ml) and a solution of potassium hydroxide (40%, 40 ml) was added in it (Fig. 1) . The reaction mixture was stirred at room temperature for 24 h. After completion of the reaction as 
Refinement
The H atoms positions are geometrically fixed. These H atoms are constrained to ride on their parent atoms with U iso (H) = 1.2U eq (C) for the phenyl H atoms and U iso (H) = 1.5U eq (C) for the methyl H atoms. Data collection: APEX2 (Bruker, 2008) Cell refinement: SAINT (Bruker, 2008) Data reduction: SAINT Program(S) used to solve structure: SHELXS97 (Sheldrick, 2008 ) Program(S) used to refine structure: SHELXL97 (Sheldrick, 2008) Molecular graphics: PLATON (Spek, 2009) Software used to prepare material for publication: publCIF (Westrip, 2010) 
Computing details
Data collection: APEX2 (Bruker, 2008) ; cell refinement: SAINT (Bruker, 2008) ; data reduction: SAINT (Bruker, 2008) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: PLATON (Spek, 2009) ; software used to prepare material for publication: publCIF (Westrip, 2010) .
Figure 1
Reaction Scheme for C19 H19 Cl O5. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Figure 2

3-(2-Chloro-3-hydroxy-4-methoxyphenyl)-1-(4,5-dimethoxy-2-methylphenyl)prop-2-en-1-one
Crystal data
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq C18 −0.04648 (18) −0.0556 (2) 0.06732 (9) 0.0670 (7) (7) −0.0015 (7) −0.0140 (6) 0.0000 (6) C2 0.0390 (10) 0.0447 (10) 0.0340 (9) 0.0033 (8) −0.0052 (8) 0.0005 (8) O4 0.0685 (10) 0.0434 (7) 0.0490 (8) 0.0009 (7) −0.0120 (7) 0.0060 (6) Symmetry codes: (i) −x+1/2, −y+1/2, z+1/2; (ii) x−1/2, y−1/2, −z+1/2.
